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(57) Abstract 

A method and apparatus are disclosed for transmitting a facsimile of a page (4) having information on both of its sides (4a, 4b). 
The apparatus is made up of a conventional fax machine (2) equipped with two scanners (6a, 6b) for scanning the page and forming an 
electronic image of it Each scanner scans one side of the page. The electronic images are sequentially gated to a communications channel 
(5a, 5b). The device is controlled by a suitably programmed microprocessor (16). The gating of the electronic images is accomplished by 
a multiplexer (14) or one or more buffers (12). 
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METHOD AND APPARATUS FOR SENDING FACSIMILES OFDOUBLE 

SIDED PAGES 



10 

BACKGROUND 

This invention relates in general to the field of telecommunications and in 
particular to a method and apparatus for transmitting a facsimile of a page having 
15 information on both sides of it 

The increasing importance of conserving natural resources, has made it 
desirable to use double sided documents. Many businesses encourage their 
employees make double sided copies of documents in order to save money on 
20 copy paper and do their part in preserving the environment While this is an 
admirable effort, the making of double sided copies of documents can cause 
confusion when the double sided copies are themselves copied or sent by 
facsimile. 

25 Frequently the person making the copies or sending the facsimile does not 

realize that the pages were double sided until it is too late. While this problem is 
less serious in the context of photocopies, when a fax transmission is involved, 
great confusion can result This is particularly true if the recipient and sender are 
in different time zones. The result of a fax transmission missing half its pages is 

30 increased cost in the form of long distance telephone charges needed to inform the 
sender of the problem and to retransmit the missing pages, not to mention the 
confusion and inconvenience. 

Document feeders which feed documents such that double sided 
35 photocopies can be made are well known. Since they work by flipping pages so 
that they can be copied on both sides, they are relatively slow and expensive. 
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They are therefore not suitable for facsimile machines. Furthermore, if a double 
sided document feeder were to be used to feed documents into a fax machine, each 
page would still have to be scanned twice, thus adding to the slowness of the 
device. 

5 

There is therefore a need for a simple electronic device to permit faxes of 
double sided documents to be sent without undue time delays, 

SUMMARY OF THE INVENTION 

10 

The invention is a facsimile transmission apparatus for transmitting a 
facsimile of a page along a communications channel The page has first and 
second sides. The apparatus has a first means for forming an electronic 
representation of the first side and a second means for forming an electronic 
15 representation of the second side. Means are provided for controlling the first and 
second means. A transmitting means is provided for first transmitting the 
electronic representation of the first side along the communications channel and 
thereafter transmitting the electronic representation of the second side along the 
communications channel. 

20 

The transmitting means sequentially gates the first and second sides to the 
communications channel. The apparatus has a buffer for holding the electronic 
representation of the second side while the transmitting means transmits the 
electronic representation of the first side. The apparatus may also have a further 
25 buffer for holding the electronic representations of the first side. 

The invention also contemplates a method of sending along a 
communications channel a facsimile of a page having a first and second sides. The 
method has the steps of forming an electronic representation of the first side; 
30 forming an electronic representation of the second side; gating the electronic 
representation of the first side to the communications channel and thereafter gating 
the electronic representation of the second side to the communications channel. 
The steps of forming the electronic representations of the first and second sides are 
preferably performed substantially simultaneously. 

35 

2 
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The method may also comprise the step of holding the electronic 
representation of the second side in a buffer during the transmission of the 
electronic representation of the first side. Alternatively, the step of holding the 
• electronic representations of the first side in a buffers prior to gating the electronic 

5 representations of the first and second sidesto the communications channel one at 
a time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of the preferred embodiment of the invention; 

10 

Figure 2 is a timing diagram illustrating the preferred method of the 
invention; 

Figure 3 is a block diagram of an alternative embodiment of the invention; 

15 

Figure 4 is a timin g diagram illustrating an alternative method of the 
invention. 

DETAILED DESCRIPTION 

20 

The following description is of a preferred embodiment of the invention. It 
is intended to be exemplary of the invention and not limiting. The full scope of 
the invention is to be determined by the claims and their equivalents, 

25 In Figure 1, facsimile machine (fax machine) 2 is represented in block 

diagram form. The block representing fax machine 2 includes components of a fax 
machine of the prior art such as the machines described in U.S. Patent 3,947,627 
(Tanaka) which is incorporated herein by reference. 

30 Fax machine is provided with a first scanner 6a and a second scanner 6b. 

First scanner 6a is placed such that it can scan first (bottom) side 4a of paper 4 and 
second scanner 6b is placed so that it can scan second (top) side 4b of paper 4. 
First and second scanners 6a, 6b are laterally spaced from one another about axis 
A-A 1 so that the light emitted by one will not interfere with the other. Opaque 

35 screens 8a and 8b are provided on either side of paper 4 to prevent scanners 6a and 
6b from interfering with each other. 

3 
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When paper 4 is fed into fax machine 2, Central processing unit (CPU) 16 
activate scanners 6a and 6b by activating control lines 5a and 5b respectively so 
that they scan sides 4a and 4b substantially simultaneously. Scanners 6a and 6b » 

5 respectively produce outputs 10a and 10b which are electronic representations of 
the information of sides 4a and 4b respectively. Output 10a is fed through 
multiplexer (MUX) 14 which at this point in time is enabled by CPU 16 via 
control line 9a to allow the transmission of output 10a to communications channel 
30. Output 10b is fed into buffer 12 which holds output 10b for at least as long as 

10 it takes for output 10a to be transmitted along communications channel 30. When 
the transmission of output 10a is complete, CPU 16 enables MUX 14 to allow 
output 10b to be transmitted by activating control line 9b and deactivating control 
line 9a. 

15 It will be recognized that if side 4b is blank, its transmission will be a waste 

of time. In order to avoid such an occurrence, fax machine 2 may be provided 
with a data compaction facility to minimize the transmission time of each page. 
Additionally, fax machine 2 may be provided with a selector switch to disable the 
double sided faxing feature. The default mode of such a selector would be such 

20 mat unless the machine were set to transmit single sided pages only, it would 
transmit double sided pages. 

The following is a description of the method of the invention. Refer to the 
timing diagram of Fig. 2. Paper 4 is fed into fax machine 2 as shown. Paper 4 

25 typically has information printed, written or drawn on first and second sides 4a 
and 4b. CPU 16 activates scanners 6a and 6b substantially simultaneously by 
setting control lines 5a and 5b high at and for an appropriate time. Sides 4a and 4b 
are thus scanned substantially simultaneously or with a small time delay between 
starting to scan side 4a and starting to scan side 4b. Any time delay is appropriate, 

30 as long as it does not result in a delay in the transmission of second side 4b or the 
receipt of a new page being unduly delayed. 

Outputs 10a, 10b are thus generated by scanners 6a an 6b. Outputs 10a and 
10b are respectively electronic representations of sides 4a and 4b. As shown in 
35 Fig. 2, CPU 16 activates MUX 14 when scanner 6a is activated. Control line 9a 
from CPU 16 instructs MUX 14 to transmit the signal on line 10a. An electronic 

4 
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representation of the contents of side 4a is thus gated to communications channel 
30. 

During the transmission of the electronic representation of side 4a, the 
5 electronic representation of side 4b is held in buffer 12. Control line 9b from CPU 
16 is low at this time. When the transmission of the electronic representation of 
side 4a is complete, CPU 16 sets control line 9b high and control line 9a low, 
causing MUX 16 to allow buffer 12 to gate its contents to MUX 14. Output 10b is 
thus gated to communications channel 30. When (he transmission of the electronic 
10 representation of side 4b is complete, the process can be repeated for a new page. 

In an alternative embodiment, shown in Fig. 3, MUX 14 is replaced by 
buffer 1 12a and buffer 12 is replaced with buffer 1 12b. CPU 1 16 activates 
scanners 106a and 106b by means of control lines 105a and 105b respectively. 

15 During the time mat scanner 106a is scanning, control lines 1 14a to buffer 1 12a 
and control line 1 14b to buffer 1 12b are respectively set high to allow outputs 
1 10a and 1 10b to be accepted respectively by buffers 1 12a and 1 12b. 
Substantially simultaneously with the scanning by scanner 106a or after a time 
delay, control line 118a instructs buffer 1 12a to gate its contents to 

20 cornmunications channel 130 and control line 1 18b is set low to prevent buffer 
1 12b from gating its contents to communications channel 130. When the contents 
of buffer 1 12a have been transmitted, CPU 1 16 sets control line 1 18a low and 
instructs buffer 112b to gate its contents to communications channel 130 by setting 
control line 118b. Buffers 112a and 112b may have the capacity to store several 

25 pages. This allows a stack of double sided sheets to be scanned, stored and 
transmitted one at a time in the correct sequence. CPU is programmed to 
accomplish this. 
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1 CLAIM : 

1. A facsimile transmission apparatus for transmitting a facsimile of a 
page along a conimunications channel, the page having first and second sides, the 
5 apparatus comprising: 

first means for forming an electronic representation of the first side; 
second means for forming an electronic representation of the second side; 
means for controlling the first and second means; 



10 



gating means for first transmitting the electronic representation of the first 
side along the communications channel and thereafter transmitting the electronic 
15 representation of the second side along the communications channel. 

2. The apparatus of claim 1 wherein the gating means comprises means 
for sequentially gating the first and second sides to the communications channel. 

20 3. The apparatus of claim 1 wherein the gating means comprise a 

multiplexer. 

4. The apparatus of claim 1 further comprising a buffer for holding the 
electronic representation of the second side while the transmitting means transmits 

25 the electronic representation of the first side. 

5. The apparatus of claim 1 further comprising first and second buffers 
for holding respectively the electronic representations of the first and second sides. 

30 6. The apparatus of claim 5 wherein the first and second buffers are 

capable of holding electronic representations of several pages. 
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7. A facsimile transmission apparatus for transmitting a facsimile of a 
page along a communications channel, the page having first and second sides, the 
apparatus comprising: 

first means for forming an electronic representation of the first side; 
second means for fonning an electronic representation of the second side; 
means for controlling the first and second means; 



10 



gating means for first transmitting the electronic representation of the first 
side along the communications channel and thereafter transmitting the electronic 
representation of the second side along the communications channel, the gating 
means comprising means for sequentially gating the first and second sides to the 
IS communications channel. 

8. The apparatus of claim 7 further comprising a buffer for holding the 
electronic representation of the second side while the transmitting means transmits 
the electronic representation of the first side. 



20 



9. The apparatus of claim 7 further comprising first and second buffers 
for holding respectively the electronic representations of the first and second sides. 



10. The apparatus of claim 9 wherein the first and second buffers are 
25 capable of holding electronic representations of several pages. 

11. A method of sending along a communications channel a facsimile of 
a page having a first and second sides, the method comprising the steps of: 

30 fonning an electronic representation of the first side; 

forming an electronic representation of the second side; 

gating the electronic representation of the first side to the communications 
35 channel and thereafter gating the electronic representation of the second side to the 
communications channel. 



10/7/04, EAST Version: 2.0.0.29 



WO 94/30001 



PCT/US94/06204 



12. The method of claim 11 wherein the steps of forming electronic 
representations of the first and second sides are performed substantially 
simultaneously, 

5 

13. The method of claim 11 wherein there is a time delay between the 
steps of forming an electronic representation of the first side and forming an 
electronic representation of the second side. 

10 14. The method of claim 11 further comprising the step of holding the 

electronic representation of the second side in a buffer during the transmission of 
the electronic representation of the first side. 

15. The method of claim 11 further comprising the step of holding the 
15 electronic representations of the first and second sides in buffers prior to gating the 
electronic representations to the communications channel one at a time. 



8 
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